B2 7THEFHE ZEE

- KHE %
EVEREERNEa - BFEDH

- BN
EVEREENY -2 EVEERRETFEDE

- Hep R
EEREERNE - BBREEDTH

=1 P
JCRERIE g — 2 JSREMLES T

- R W
JCREYRIY -2 BRI ETESEH



h~

82 7 HEVMRFRERERENE

ZEE

-BR it (ELHER)

HREYRZEHER BHRT 7 L8#

[ Production and Characterization of Recombinant
Norovirus Virus-Like Particles Using the Silkworm-

Baculovirus Expression System |

-BRE AKX (BLHES)

REBYER S[KBREE

(R ETvY=7 Y v 72 #HlHIAAT ANN =T IT X
55 CO2 BETICK T 5 EYREERAE DHEE ]

- all BER (BLFEEB)
RERYER EVEFRNLZE
[ Analysis of human dental pulp stem cell behavior on

nanocellulose scaffolds with distinct surface functional

groups |

BE BK (BLHES)

EaiSREMIEER AYYEILE

[Rab % v X7 E R UHEY) RNA WREX v~ 7 B D511
FEfFIA % B8 L 72 LA RS



- BE  (ELFES

EmERERIEE BRONTH

[ZREET LT R 2 AW Y R T F K Tyr-Pro D2
HrolEsEER B 5715t

-Him B (BLRIEREB)
BREYREER BHY
[ Systematics and Evolution of the Myrmecophilous
Homoeusa Genus Complex (Coleoptera: Staphylinidae:
Aleocharinae) (FfigtEe 747V ¥ VY EHE (FHE :
NFH VR e T YN h s VERD) O L )

- KL ERE (ELREE)

BEREYRIFEEKR 77774 —n PR

(AL IC BT Z APy F Y a v DS - £ - B
(R EEIC B 3 2 %8

e RUE (BL®REERE)
RERYHEK HkRE s

[ Effects of forest cover changes on the initiation threshold
and magnitude of rainfall-induced landslides (FRM#7E
DEALBRMZFR L T3 HAEORE L HEICK
T3 HE) |



- R TR (ELRHEE)

LRI EHK  BEFEFLE

(v Y L E AV EREXTF PV ALT 4 F~
D)X= FuT ) =i 7ryonEFEARGEE
AFY - HERL L VEEER OGS I X UHEE]

- N BE (ELRHEE)

EERRERIEER  BRITE

[ KEHRR7F FOEBBEEFMD 729 D in silico &
D R ICBE 3 55K



Production and Characterization of Recombinant
Norovirus Virus-Like Particles Using the

Silkworm—Baculovirus Expression System

Yuto Tsurumi

Laboratory of Insect Genome Science,
Kyushu University Graduate School of

Bioresource and Bioenvironmental Sciences

Supervisor
Affiliation: Faculty of Agriculture

Name: Takahiro Kusakabe



Abstract

Norovirus (NoV) is a leading cause of acute gastroenteritis worldwide, yet no
approved antiviral treatment or vaccines are currently available. Virus-like particles
(VLPs), which mimic the viral capsid, represent a promising platform for vaccine
development and virological studies. Noroviruses exhibit substantial genetic diversity,
with GI and GII being the genogroups that predominantly circulate in humans.
Although VLPs derived from the GII genogroup have been relatively well
characterized, knowledge regarding the biochemical and structural properties of GI
VLPs remains limited. In particular, efficient production methods, genotype-dependent
differences in particle stability, and detailed structural characteristics remain poorly
understood, hindering the rational design of broadly protective vaccines. Here, we
systematically analyzed VLPs derived from nine NoV genotypes prevalent in Japan. For
the GII genogroup, we examined genotype-dependent thermal stability and identified
the P domain as a primary determinant underlying difference in particle stability among
genotypes. For the GI genogroup, which is known to exhibit low production yields and
particle heterogeneity, we optimized purification strategies using the silkworm—
baculovirus expression vector system (Silkworm-BEVS). This optimization led to
improved VLP recovery for all genotypes except GI.6. Comparative analyses of thermal
and pH stability across genotypes revealed distinct stability profiles. Furthermore,
structural analyses of three previously unresolved genotypes (GI.2, GI.6, and GIL.6)
provided insights into genotype-specific architectural features. In particular, analysis of
GI.6, the most challenging genotype to produce, provided insights into molecular
features that may underlie its low production efficiency. Overall, this work advances our
understanding of genotype-dependent VLP formation, stability, and structural features,
particularly within the understudied GI genogroup. These findings contribute to the
rational design of next-generation NoV vaccines and provide new insights into NoV

biology.
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Figure 1. Differential scanning fluorimetry
(DSF) profiles of GII genotypes.

Thermal denaturation profiles measured by
differential scanning fluorimetry (DSF). Each
measurement was performed in triplicate,
and the entire experiment was repeated three
times (n =9). Error bars represent standard
deviation. Statistical significance is indicated
as follows: p < 0.05 (*), 0.0001< p <0.0005
(¥%%), p < 0.0001 (¥*%%),
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Figure 2. Changes in particle size at different pH.

D50 values measured by dynamic light scattering (DLS) are plotted for each pH. Error bars represent

mean + standard error (SE).
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Figure 3. Cryo-EM structures of GI1.6 VLPs.

(A) Reconstruction of GI.6 VLPs imaged in the
absence of stabilizing additives. (B) Reconstruction of
GI.6 VLPs imaged in the presence of 1 mM CaCl..

In each panel, the left image shows particles
exhibiting T = 1 icosahedral symmetry, whereas the
right image shows asymmetric particles (APs). Scale
bars represent 300 A. Maps are color-coded according

to local resolution.
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Analysis of human dental pulp stem cell behavior
on nanocellulose scaffolds with distinct surface functional groups

Laboratory of Bioresources Chemistry, Akihiro Iwasaki

1. Introduction

Dental tissues play essential roles in daily life; however, tooth damage and loss due to dental caries are extremely
common. Moreover, human teeth exhibit limited regenerative and restorative capability. In recent years, dental pulp
stem cells (DPSCs) have attracted attention for tooth tissue regeneration. DPSCs can be easily collected from baby
teeth and wisdom teeth, exhibit remarkable proliferative capacity, and are capable of differentiation into various cell
types. In vitro culture of DPSCs typically employs extracellular matrix (ECM) components such as animal-derived
collagen and hyaluronan, as well as autologous dental materials. Nevertheless, animal-derived components still pose
challenges including immunogenicity and lot-to-lot variability. Wood-derived cellulose nanofiber (CNF) has
emerged as a potential alternative material. Previous studies reported that phosphorylated CNF (P-CNF) induced
hard tissue differentiation in immortalized human DPSCs even in the absence of chemical inducers, likely due to
their collagen-like fibrous morphology and the presence of phosphate groups that promote calcification!!l. Other
studies demonstrated that TEMPO-oxidized CNF (TOCNF) supported adhesion and proliferation of mouse
fibroblasts and human mesenchymal stem cells by structurally mimicking the ECM!?3], Based on these findings, the
present study aimed to evaluate the adhesion, proliferation, and hard tissue differentiation of immortalized and
primary human DPSCs on CNF scaffolds with distinct surface functional groups, including carboxy groups

(TOCNF) and phosphate groups (P-CNF).

2. Materials & methods
2.1 Preparation of substrates

In this study, unmodified CNF (BiNFi-s, standard length; Sugino Machine Ltd.), TOCNF1.47 (COO™: 1.47
mmol/g; Nippon Paper Industries Co., Ltd.), and P-CNF0.76 and P-CNF1.48 (phosphate contents: 0.76 and 1.48

mmol/g; Oji Holdings Corporation) were used. CNF film substrates for cell culture were prepared by casting
aqueous dispersions adjusted to 0.25 wt% onto 24-well plates or 15-mm-diameter cover glasses, followed by drying
at room temperature and sterilization using 99.5% EtOH and UV irradiation. Rat tail-derived type I collagen (COL1)
and tissue culture polystyrene (TCPS) were used as control substrates.

2.2 Characterization of nanofiber and substrates

The morphology of each nanofiber was observed using atomic force microscopy (AFM), and fiber length (n =
35) and fiber width (n = 50) were calculated from the AFM images. The fibers used were subjected to crystallinity
measurement by X-ray diffraction (XRD) and zeta potential measurement by a Zetasizer apparatus. The wettability
of the substrate surface was evaluated by measuring the water contact angle (WCA) using the sessile drop method.
The substrate surface was observed by AFM in air and at room temperature. The surface roughness (Ra) was
determined from the acquired AFM images. To evaluate film stability, the film was observed before and after
immersion in culture medium for 72 hours using a 3D laser microscope, and the film thickness was calculated.

2.3 Cell culture assay
Immortalized human DPSCs (Tet-off K4DT hDPSCs)!#, established by Orimoto et al., and primary human




DPSCs (DP006; donor: female, 16 years old)®], purchased from RIKEN Cell Bank, were used. Cells were seeded
onto the prepared film substrates and incubated them under conditions of 37°C and 5% CO; in culture medium
supplemented with 10% fetal bovine serum (FBS). Cell morphology, adhesion behavior, and proliferation were
evaluated using calcein-AM and propidium iodide (PI) for live/dead cell staining, and Cell Counting Kit-8 (CCK-
8) for quantification of viable cells. After 72 hours of culture, the medium was replaced with differentiation medium
containing 10% FBS and chemical inducers, and maintained for 2—3 weeks. Hard tissue differentiation behaviors
were evaluated by Alizarin Red S (ARS) staining, which labels calcium deposited in red. All results are presented

as mean + standard deviation (SD), and the sample size (n) represents the number of independent replicates.

3. Results & Discussion

3.1 Characterization of nanofibers and substrates

Morphological  observation of  the
nanofibers used was performed using AFM.
Distinct nanofiber morphologies were clearly
observed in all AFM images (Fig. 1, upper).
Unmodified CNF consisted of a mixture of
individual nanofibers and thicker bundled
fibers, with an average fiber width of

approximately 10nm. In contrast, TOCNF g0 1 AFM images of unmodified CNF, TOCNF1.47, P-CNF0.76,
and P-CNF, whose each surface was modified ~ and P-CNF1.48. Upper panels: nanofiber morphology (scale bars:

with acidic functional groups, exhibited 500 nm). Lower panels: substrate surfaces (scale bars: 5 pm).

uniform nanofibers with an average width of approximately 3 nm. Zeta potential measurements were conducted
using CNF dispersions prepared in phosphate buffer at pH 7.4 (n = 6). Surface modification increased the negative
surface charge, suggesting improved nanoscale dispersion due to enhanced electrostatic repulsion. Crystallinity was
evaluated by XRD analysis. Unmodified CNF exhibited high crystallinity (74.8%) with a typical cellulose type I
crystalline structure. TOCNF1.47 and P-CNF0.76 showed slightly reduced crystallinity while maintaining the
characteristic crystalline structure of cellulose type I. In contrast, P-CNF1.48, which contained a higher phosphate
content, exhibited significantly reduced crystallinity, decreasing to 47.6%. The properties of the nanofibers and the

film substrates are summarized in Table 1.

Table 1. The sample characterization data of CNF and film substrates.



The prepared unmodified CNF films appeared cloudy, whereas all surface-modified CNF films were transparent.
The substrate surfaces were analyzed using AFM, and surface roughness values were calculated (Fig. 1, lower).
Surface modification resulted in significantly smoother films, attributable to the drastic reduction in nanofiber sizes.
In particular, TOCNF1.47 film showed almost no fiber aggregation. The water contact angle of the substrate
improved following surface modification (n = 10), likely due to the reduced surface roughness. A contact angle of
approximately 70° is considered favorable for cell adhesion and the water contact angle of TCPS was 74.0°. Film
thickness was measured using a 3D laser microscope before immersion in culture medium and after 72 hours of
immersion (rn = 9). All CNF substrates formed thin films approximately 1—4 pum in thickness, confirming their high

stability, which is attributed to the extensive hydrogen bonding characteristic of CNFs.

3.2. Cell culture of immortalized human DPSCs

Immortalized human DPSCs were cultured for 72 hours
on CNF substrates with distinct surface functional groups
(Fig. 2). On the control substrates, TCPS and COLI, the
cells adhered, spread, and proliferated normally. In
contrast, no adhesion occurred on unmodified CNF, and
the cells formed spheroids. TOCNF1.47 and P-CNF0.76 Fig. 2. Live/dead staining images of Tet-off K4DT
supported cell adhesion and spreading, whereas  cells cultured on different substrates. Live cells
P-CNF1.48, which contained a higher phosphate content, (green), dead cells (red), scale bars: 200 um.
again failed to support adhesion and showed increased cell death. Because cellulose is bioinert, these results indicate
that the introduction of suitable amounts of functional groups enables CNFs to function as bioadaptive substrates.
Quantification of viable cells was consistent with the live/dead cell staining results. Although TOCNF and P-CNF
supported similar adhesion morphologies, the number of adhered cells differed significantly, indicating differences
in adhesive and proliferative capacity depending on the types and amounts of acidic functional groups. This trend
has been reported for multiple cell typel'-3l. Although the detailed mechanisms governing the interactions between
surface-modified CNFs and cells remain unclear, factors such as surface wettability, crystalline surface charge
affecting protein adsorption, nanofiber aggregation states, and crystalline structure are likely involved.

Following a previous report!*], hard tissue differentiation was induced in immortalized human DPSCs. Cells were
induced for 14 days on the control substrates (TCPS and COL1) and on the TOCNF1.47 and P-CNF0.76 substrates,
and calcium deposition was evaluated by ARS staining. Under induction conditions, cell aggregation and localized
red staining were observed on both TOCNF1.47 and P-CNF0.76. Differences in cell morphology and spreading
behavior were also observed between both CNF substrates. In contrast, no notable changes were observed on TCPS

or COL1, making the results difficult to interpret and indicating the need for further investigation.

3.3. Cell culture of primary human DPSCs

Primary human DPSCs were cultured on the same substrates for 3 and 72 hours to evaluate initial adhesion and
subsequent proliferation (Fig. 3). After 3 hours, non-adherent cells were removed with PBS, and the remaining cells

were assessed as initially attached cells. On TCPS and COLI, cells adhered efficiently and showed spreading. In



contrast, all CNF substrates
supported only limited initial
adhesion, and most cells remained
round, indicating differences in
adhesion mechanisms on the CNF
scaffolds. After 72 hours, adhesion
behavior was comparable to that of
immortalized  human  DPSCs.
TOCNF1.47 supported a viable cell

number comparable to the controls,

Fig. 3. (a, b) Live/dead staining images of DP006 cells on different scaffolds
for 3 h cell culture (a) and 72 h cell culture (b). Live cells (green), dead cells

whereas P-CNF0.76 also allowed  (red), scale bars: 200 um. (c) Live cell number of 3 h and 72 h using CCK-8.

cell growth but at a lower level than

Mean + SD, n =3, p <0.05, Tukey test.

TOCNF1.47. TOCNF is highly likely to provide an environment close to that found in living organisms by

structurally mimicking ECM components such as collagen fiber and hyaluronan.

After 23 days of induction, the control substrates TCPS and COL1 showed clear calcium deposition, indicated

by red staining under inducer-containing conditions (Fig. 4). In contrast, TOCNF1.47 showed only faint staining,

with minimal detectable calcium deposition. However, P-CNF substrates displayed dark red aggregates, likely

representing clusters of cells, distributed
throughout the wells, along with substantial
calcium accumulation. No staining was
observed on any substrates under cell-free
conditions, indicating that the coloration
resulted from cellular activity. These findings
suggest that the phosphate groups on P-CNFs
may serve as nucleation sites for calcification,
thereby promoting hard tissue differentiation of

primary DPSCs.

Conclusion

Fig. 4. Alizarin Red S staining images of DP006 cells on different
scaffolds after 23 days induction with differentiation inducers
(upper), and without inducers (lower), scale bars: 200 pm.

In this study, the effects of surface functional groups on CNF-based materials were investigated to clarify their

influence on human DPSC behavior. The findings demonstrate that both the type and the quantity of functional

groups modulate DPSCs adhesion. TOCNF appears to enhance DPSC proliferation, whereas P-CNF may promote

hard tissue differentiation. Further studies are required to elucidate the mechanisms underlying DPSC responses to

surface-modified CNFs. A comprehensive evaluation of cell behavior on CNF scaffolds is expected to contribute to

the development of novel tissue engineering strategies based on agricultural science.
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X HRE T IR IX SPrmg-S (ZCENE L=, MAREE L Phaser & V=20 E#5EIC X
DITV, BT UREEEIZIE Coot, *%Lfk%ﬁfb IZ phenix.refine Zffif L7-, F7=. HREAIHH
HAEHR— l“ﬁ‘“—%%{ﬁ'ﬁ‘é 7212 AlphaFold3 #HW-#EHAKET YV > 7 % Fh Lz,
UniProt %507 — % ~_X— A M %ﬁ*ﬁ’ﬁ:ﬁ DiAZ, HHEERRmEOEEMEESE (EPE X
pLDDT) IEMEHLONARELE Z 73 5 2 & T, BmRabX6 & FHAEAEMN T 2EERI 72
GAP (GTPase {EME(L & > RV ) WMz BRI LTz,
[RER - B4

KL CIEsfERE 3.1 A T GDP #5487 BmRabX6 OfEfukErs % kiE L7-, BmRabX6
. 6 DDBART UL 4 DD a~Y v 7 X675 MK 72/ GTPase 7 4+ —/V R
AL TEY X7 AT REGEALIZIE GDP & Mg2H A 5 & T E N B ST,
F7o, —HI 72 GTP MK il Gln Z8EEIAR Y 4 A& IC/FE(ET D Met69 13X 7 LA
F REEG DB T2 ALE ISR E STV e, 2 OMIERREIX. BmRabX6 28NIER 72



GTPase EHEEZ KX, GAP # U /7 BIZEEITEF L TCWAMB OfligE 26352 &
ERMELTCWD, £ Z T, AlphaFold3 |2 X 2 E/EA N 7 #EFR % i L. GAP &l
BmH9J2P5 7% RabX6 & A REAT 2 rlaettz WL U, il Gln R0 AG S D A
T = XD S Tz,

SHIZET =2 7 X —FEREIZBN T, RFEORE W =2DBUKMRIED —Dn e ATV
> (His47) ICEBINTEY . ZHE, kO L5 REBUKMAME A ERFEEREOREEN G #
ISR 2 AT Lf:*ﬁﬂ’ﬁ)ﬂﬁﬁ«k%’aﬁqu\éﬁ%ﬁ%ﬂ*ﬁbﬂ\éo b Ot
BOME I 1T, B OBREOCMIR L W TR ICR W T, IMERN =7 = 7 ¥ — N1 LA
TEFT D88 Ch D AlREER H 5, ZM%L E, BRIERY 7R T X BRE AN )NT Rab DOFERE
L S, RABEEE OABERICHES STV D0 E R T EER M B2 R 5,

3. WEMANTRTZ TRIZ % Cto-U & RNA fREDHTHME

[

WA NTTAT (I bay FUT7RERAE) Tid mRNA Loy by (C) HENY Z
Vv (U) EA~EERINS CtoU & mRNA fRENTHOILD, = OWEEELSINT KL
V.5 LMEREITRR DT I /B — L BRI WA N TR T DIEF 22 XY
EREREN BT 5, Z OfE L O ¥ PPR-DYW 1%, & mRNA % B8R A1 585 5
% PPR (Pentatricopeptide repeat) KA A | HIEEWSLZH ) DYW RA A >, FL
TIhb ZoD KNAA % E (Extension) KA AV CHLEILD, PPR RAA 2 &
S TRk SAVAHHE NG EMEIZ 4 I TIROER) C %, DYW RAA 8 Uik~ &
2 %, LinL, PPR-IDYW A ED X5 7pdyf A T = X LT 72 mRNA fRfE %417 - C
WD DR SN Z W, AiF5EIE PPR-DYW/mRNA & KO ST IE AT & 248 AR
PPR-DYW % H\ 7= mRNA #REZDFEREIZL Y, &7 C-to-U & mRNA #HEED /771 A
7 =X LW 2 B LT,

[771£]

KiGE# % 2 X 7'H & LT PPR-DYW 238l &£/ u~ 777 0 —%2H0
T L7z, BE RNA & odefEffbiis v 7 ¢ 7 Fe oy Z78KIEBIE TITV, X #RIET
FER I SPring-S W2 CFhE L7z, ﬁ*ﬁﬁ%fﬁli Phaser & W o FEHUEIZ L VATV, 7
JURESEIZ 1 Coot, HEEREE(LIZIX phenix.refine Z{HH L7z, & RNA /75 flRE L7
cDNA ’E*)‘/i]~‘/~7i/7<ﬁﬂﬁ L. T/C &—7 OfEH I HIRENF L FIH L, &G
AT HD < 2 SRR 22 S fi L 7=,

[RER - B

AW TIEL, 2K PPR-DYW OHE RNA & OEA RS ARMEE 2 X s s G i 12 &

RBE 2.7 ATIRE Lic, fEdaAEIE D DA R A A OZEMM e iRl E  RNA GRRER,
T LTRSS A J1 = X LB 600272 572, PPR R A A 3HER) RNA BlA 4 E D 2 —
IR THREMIZET L, E FAA L PPR KA A & DYW R A A 2 ZWRaglZEfE 3



BHI2F T ER) CHREHE ERD RNA % CtoUfRED - DIl /a7 A—va v
TINAE L, DYW R A A o OFEWHNLICIEMEICARA) C M 2Bl S & T\ D, TEMERMLIC
(X, Zn2t EREREE OB FEENBINICE 7o, T OMIEFRE D . DYW RAA 0%, Zn2*
\ZENLT DKy T 215 L C, 1R C DT 2 7 FRloxk LT, kBT 2 /LK
S L C U EZ AR T2 B2 65, MA T, 28K PPR-DYW % v 7z RNA
TREDNRPEIZE D, 3 RAA VEAHANER O EEVES MR S, TEMERILLIAMC b IEfE7R
RNA fRESICEE 2B ERFET D 2 ENTE T, ZNHDOEHENL, 3 2O R A
AV OB 7B X2 Lo T, FER RNA O @R 21 Cto-U fREENTThiILD Z &
ML,

4. KE#E

AHFZe1E L R L) RabX6 35 L UMl A4 L 4 % 5 RNA #RfER45E PPR-DYW & 9 (L
BN ZARAE LTz D OHEIE F12 DT RER S IREORE IS 2 R E L, T END5y
TR 2 ARG IR DI S M Lz, GDP 47 BmRabX6 OMEIEMMTIC L0 | il Gln
FRFD Met [EH# LV D RN BSNTER) GTPase IEMEDIL S & BE L, GAP (KAFRY 72l
RS Z B L WD ATREMEDS RIE S LT, £7o, =7 = 7 Z—fEQ O 7 X/ BEEHUT,
EL R OFH AR AR A~ O TS 2 SOWe 3 2 i) Jeils 2 #24k L 7=, —J7 . PPR-DYW/RNA
BAMRHEE) DX, PPR ¢« E - DYW 45 B A A > O K > THEEAY RNA HEEAEM: .0
DEcEeNEICEE SN D 2 & T, B e E R RN SN SR A ST L
7o FTo. AALFEAUNTIC L > CTIEMEZ: RNA SRS BB 2 R E Lz, AN
JEDRRIT, B R/ NEERRER X OWEY RNA HREE D55 1-HI SRS O e A i i s o & 2 it
THHLOTHY | B RAIBERE ORI, HrllE L EHUT RNA SREHIT OB (S Bk
5 EnNHIrEE NS,



TRTHEE Bt ®HE

ZRBEETILIIRZAVNECRTF K Tyr-Pro DR EERIERESERICEAT 2HE

BoE: EL28 HREE

BIFRETIEINETIZ, KEX T HEHKO T XTF R Tyr-Pro (YP) 2RO #5-%
ANTF RRE U TIEMBEM 2 Em L, ~ U ANFEEOFFEEBICEE T 2 L2 mE L
T&72 D, F2, 734 RFB (AB) HEAILLDRAMET VY A ~—BIERFEE T /L~ T A
IZBWT, BAEE Lz YP DR SEEH A2~ T 22 60nE LTS 2, ZZ TR
FZECTIERAL & L CO/MBIMN R EBREZMETE L, B{tEEET L~ 7 A SAMPS & H\C, YP
O EWIR OIS X 2 E R RUGEE R Ot L ORI 2 Bt & Lz,

HERHENE SAMPS ~ 7 A& HWT, 2 ha—LBE, YPBE (0.01%) BLOT I /8
it (Tyr+Pr0 % 0.005%) #F%E LTz, £7o. IEWHEE LT SAMRI ~ 7 A% H, AIN-93M
(CHERL U 7= ikt 2 O C 25 RIS L7o, 41 BimECE Y 7<7J<J;|<E5<aiﬁ%ﬁ ZEM R
TR 2 F50E L7z, T OfE%E, SAMPS (=2 hu—/LfE) (28T, SAMRI (E%iﬁé) &
b U T & 2372 B R O IE R (IEH#E 30.7+£6.2s,2 2 b m—/vﬁi 97.2+8.45,p<0.05)
N b, ZERTFEREOK T AME SN, —F YPRETIE, =2 | m—zvﬁi&ttixb

T, BRI AN 522 s (YPAE 65.4+11.85,p<0.05) L. YP OEHREOERIC

Fﬁ%”%arﬁﬂﬁﬁéﬁﬁﬁﬁh WO BTz, Flo, BRAEMIET I BERETIERRD 6hfmxof::
EDD | YPREEUZ X 2P EHLBOUEERITI T F FMEE L TORETH D Z L3RS
77

PLEX Y, AFRIZEBNT, MBITX7F R YP ORI OEBEIX, SAMP8 ~ U A il
5 BACE1 O#BLEHA ¥ LU IDE OFBLEH KIZ K D AT ARy EDHED 24T L7

e B BN E A E AT EBH LN E Ao T, ARITEMIE VT, YP OB
FIFSRECENEH O FEMI 72 P i# ] % in vitro IZTIT 9 TETH D,

1) Cheng L. et al. Sci. Rep. 13, 16908 (2023)
2) Tanaka M. et al. npj Sci. Food 4, 7 (2020)
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K & Bl #E

o S 4 : Systematics and Evolution of the Myrmecophilous Homoeusa Genus Complex
(Coleoptera: Staphylinidae: Aleocharinae)
(gt 227 VY RUEEE (HRE c AR B T UF e 57 boax B o Vg
D rA & EAR)
X 4

WX N /xR o =mOF (FE )

TUVOav=—ZiX, ZHEEELTFIRE GHEMEAY) SIFEE L., FRER7R LRI B AER o5t
MELE LTHERSNTWD, 7 VIR LI ATERRRIT, BRx R RRRE T D IR LASZICHEE(R L T
Xl End, B TUARXH IR e ST box 7 VBT, 2 OAETEEAD 40 ELLEIZ
Do o TMNLIZH#ERS L T & 72 & & (Parker 2016), Y ik U & 72 INBGE(L O FIZ H 2 i s
M LB B S IOV T O LD 5TV 5 (Narragon et al. 2022), A iEtE#ES% Dk
iz onTh, —EOHBHECIERIMENTFIET 2 Z ENTREIND D, HIEMERFEICI T k]
Z— BT HHEIE. DNA W o 7L ARG R OIVE DO NEE S 22 & —F O FERFICIR 5 Tw
LBRN DD, o, TNOORESHALZREL 5> 2EERERE LT, FERERLFT L TH
% (Hlavac et al. 2021) 23, 77 EHEHLIZ K - CTHEE) S 2L OFEM 7R A R S filldix &
A EFFAEL TR0,

AWFETIX, T OV oIS LY 52 9 DM ELE LT, fHREANR T 7 > DO—FHETH D
vt 7 %7 U Y% KV @kt Homoeusa genus complex (Maruyama 2009, LN HGC) (2% H L7z, K&
BRI, PR AR O 202 Lo T WA LR RIC oA 5 2 &0 74— T NO LN IR
BT, KEAGWEFERREEZREOL THEINDGZ 0D, FEEMBRZIIUD & LI IEEES
BOMEAL S — 2 HHIET D720 OB R B TH D, RBREOEL N F — v BRI 57
B, R LOKEIZHIET D4 DO EHNERE Lz, (1) £2KICB T 2MEEEEDO 25 %
R L, SFHEOLEREREFERICOVWTERT S, (2) 0T REFHNTIEICLI - T, KEHEOHERKES
R L, 2ERORFEBREEELZEHRET L L EbIC, BOERBOERFB L ORI L DM
SREOEY M RGET D, (3) TWEEMEZ M S O NBEMIZEZ Y 5 2O EEFBEERFNT
BIZ X DRATIC K 0 RGET 5, (4) EREOERERAE L T ABHOESIRILEREBET L L,

%1 BT, JUNRFR SRS O DUSAEAR 2 .02, 6 # [E 21 S 2P S 7o iEARR K
OMENPTEAEAR Z M B E L TR E OFEM Gt 21T o 72, T ORE., 18 HifZ G5 6 &
40 AR I NI, ZTZITIE HGC & LTI E CERBERICERBRN -T2 3 BEG ATV D,
Flo, HFETVOEHICE-T, 7y 7TIERBEHFELTHHTIE, 1 ORI EZFRE, FERAL 7
TUVREO 1FEEICINE D Z ERNRI T,

2T, 2O 6 HENL BB D T0%I12hH7- 5 28 F (RO 70%) © DNA #
TNaENEL, RLEB LA XEICL D RRHEE., sEFERAEE, TET U - IELABEROE
(LS HEE D 7= D cophylogeny fEtTds L O EE &2 £l L=, € OfESR. 5 BE T HGC
DOEZHMENER S L, Y~ 7 U A Formicinae @47 7 VU J& Lasius 7217 Tld72 <, —HOFTIX



% % 7 U #ift Dolichoderinae @ ¥ % 7 U J& Liometopum % &% &35 Z LRGN R -T2,
HGC DI DOZERAIZIZT T VRO SRR G L TR0, fEHZEHIUECIZr 7V BN OFE
LV OFFEBPBVIRINTEY, TOERIZITF T VMO —R ST AEDBEE L T
HAEREMENN RIR S NT-, 2. BMEOBOMIICHWON TWEREREIZRBES 2L —5H 0
FEOBABIREFEE CTHD Z ENHA L, 5 8% Homoeusa DB RL & T 2 3 FWEZHE L
oo EHIT, 21 R 18 TR O B AFRMEN R I, H1EOREIZH LS MOyHOZY
MEnBBIaRE sz,

FHI3ETIH, 747 VY RNV R Homoeusa prolongata complex % B EHZHKI 150 EA 5
f=a RU T 16S fEHikE 7/ 5T A F SNPs & WL BB FIMATIC L - T, % Bis#z 1
O AERRAIFR L AFIRYE N T 7 TR LD THRET SNz, 7 7 2% U & Z 08 As 7 i B i AT
DFEFNT % BRI L S BB b & X FF T 2 "7 — i olz, o, WXL EZ LIoElE
FED L RMMED R S, PATHAL £ 7 I3ER I OIRE 72 & OB MLl AR 2 5 L T 5 mTRedE
DR ST,

B 4ETEH, SZETOMBEZHRIEL T, HGC OFZHFEERICE L CiEmaitTo7z, 73
MR EOREFEERETEL AbNDFEOHE L & FIH L7-4M 5t (Light and Hafner
2007) X, HGC WTIHIZE A ERA LN oo, —F CHEBIIT LV Z BV EINT-Z &
WRSNTe, £, HGC OFALXEM N 2 RFAFAET D 2 & LUk CHEAAE O 2 W B /3 1h
FPH 2 R TR0, HERRERE N R LI R LI BOREX I EZRB LTS, ETDHE, E
BRHFETHH T VRBICBIT DL bE2E R E LT, ML UL 0% s & B FEEE A3 K A
b, 2EOFESHEMEELR LT EwmMAd T ons,



A I SN N

A SCEA  TUNAEEIC B T 2 AV v~ RV a DO - AR - BISAIRRMEIC
ESiE REAT

Dl

WX oMW om0 % R

KYaw bERHE, a4 BiCEL, R T1050 ML LR L TR Y, KEISSARED SN
HEFIEREBEICHCL TCEREFBN AR V—Th5. FYa v RN 9 RS,
HARIIZIBDEASMTSH. 2070 ThH, KbEHEOZ NN a2 UEHE 38 26 ff - difE)
MHNTWD., K COMBHMEN BT S~ KV a vElE, sz am+s2 L, 7
DR T ZET D2 &, EPMELSICEEEZAT 22O/ E >, BATIE 19
Fli - HFEOA L, JERECHOMICESZ 4 I HEIND. 2 ThH, AV~ RNV a U
B ENEMET, HEDOIZRICL Y, I XY~ KV 3 ¥ Cobitis striata & LT 3 #ifii (F
2 HEADY~ RV ay, FUVHATY~Y RV ay, "IFAVY~Y RV ay) oI
oo FavuHEAYY< RV avE 3WfEOF TR GRS MTHY, WANIBIZHRAT D
e —ED HARMRAFNNZAERT D0, A HAV U~ RV auEnTEZAT < RU3
TIXIMALE DR S 7= Ik i3 5. 2o oafmEkild, HEPEEIZ L > TR LT
WD RS, UM ACERIC B A 72 2 HRE o A B IR T Lo Bl L W BRENSENL L TR Y,
FUHAT v~ RV a UniiRfath IBE(EN), NI X AV v~ RV a vk Gaa 1A %6 (CR)
B L OHEORAEE CENA DI ABMYTE & @R OV ABEDEICIEESL TS, 2
B DRI AETE BB s, AERBEOMHANRAI R THD. 2 TARBILTIE, LN
AR T LT IRV RV a v 2fifi (A TADYY RYavBILUONATEAD U~
KYa ) offE - AERER, BEOFEEZHALHCTS I E2ZENE L.

B2 mTIE, JUNEEAOINE LT I AP~ FYa voERHEREZI har R T
DNA @ 2 ik (cyt b 3 L' D-loop) MW Tl 7=. ZDOREE, RHMTICELY 2507 L
— RNZmEsNZ: b —FR 1 (FaubdxRARVY~ R KVavbt o TAVDY~KYay) b
JL—=RI NHEADPY= RV av). BFa8alicioaT, AL TRV~ RV aven
HHEAY < RV a v, MEHTHEEREBLRIGIEREO N, "TaX AT xy hU—
JRRENT ClEWT N LA bRy 7RO 27~ Lz, HERE (Tajima’s D; Fu's Fs) Tl
FUHAD Y R a e FIATDY~ R a7 bICHHMAEERZ RERN o720, 2
A~y F AR M TIEEE DO EIARRE TGN 23580 b, LHILKET V064 BEICHML
LTuwWiz.

FIETIE, AV HTAVY~ RV a VOERWRAEELEREALICT D720, mEJIK
FNO 1N T B TREZ I Lz, AP OBl L2 A2 MR Z & IR R 54 C
L, HEOKEM, #EEFAY A X, FTHREEOVEHEREEZHTE Lz, I DI, EEEH
ERBIXOBEBMITREO -0, kL2 AW RE S I L2, 2 OE, MTiX 2-3 i,
HETIX 2L 700, AU HAVY~ RV a UORREAFERITHERE S 12 1T, FEMmITHESRK
S, HENRKI 2HFETHHLZ ENRBI N, I - AFHROHBIRF LY, KFREHICE T D4
HAD Y~ RV avoEIRIESs H FTaE»S 8 A FAE TH 5 Ll Sz, #EEMEET



FHICEZVEH L, B+ A— M OBHPEREE CHEINTZI D, T HAYY~ R
Ta vOEWEEENRE I .

A ETIE, HEINEERAZ AW B ER TICBWTA LV TAY Y~ RV a v e HAY
v~ RV a vOBEEITE N RO BMITE 2 Lk L. T ORE, WO TENIEL L
TkV, UTOSERICITENZ X Lc. B 1 GBR) @ vk T o M2 B E 72 13T B o 1D
BWINT D 5 BB 2 (Bl - WPk) - HEVME O M fig £ 7o 1 3NERETE ICBE 2 T O 1 7o 3 Bt & oF
ITICURE, MEDRFHIET D & g fTir 2 8HETo o< 5 BB 3 (JaBs) « e Mo W eIz
BN DEEAL ; BB 4 (IR : RENKD 2 BERNCHNMRZ BN S Iid 2 ; B 5
(BEDL) : MEIB S MO TCWEEREREEN D . BIR SN AV HAV Y~ RV a vt F ATy
< R a UOBEITENL, FYavBIORY~ R a U THREDOHHITHNHOFE - difl & L
THZENHLNE RS

HWEETIE, HAETEONEA LAY RV a vl - [FHEMEZ RV, REBRET L
DY - fFHEFA DB Z T L. ZORE, ZHINIER 2.1-2.3 mm, JIEEE 1.0-1.1 mm Ok
PEIRC, IR AT VRER H 1, B TERREICHMEIIR O bk o 7=, #bfrfA (&
£ 4.0-45mm TL) (X5 HEi%k 27-28 + 17-18 = 44-45 (Jfufig 7~ & ALY 38 £ T o Hi%k 26-27)
T, 2 XOBVIMER L/ NS elifgE b D, RICOT R RBOERIMER SN, FREHT
5.1-6.8 mm TL TBA#A L, 100mmTL TS5 T L7z, 20.0mm TL LA BT, HIEDORESREN EEIC
ELZ. (FADKRROBEEIZ AR CTH Y, K30 mm TL THANE o7, BRO I EE,
FRfE, i5kE, g, MEEEONAIZ, ESRITEEE, HE, BEE, Mg, BEOIRIZENZENEK S
iz, £72, 5.1-7.5mm TL OERDOERMNIERUR iR S, o HATP T~ RV aud
OB L O AR DOEN RS, BEao s~ Ry a vEAaELEEML TV, FAKRICAER
THU~Y RV aveaEE L, HAaWICHRE s BEEEATO RO, FYa vEaEEI,
WRENFERITHIET HHAWUBORRIZHT A2 EEIEDOESIZL > THBIFETHDL Z &
NN B g Wi

%6 B TIE, BEORMILE LR DNA W2 Hv, o T AT~ K a vDoai
KMEEET D & EHIC, FRETFEOMBIZESS DA THET VOBE LR, Tkl
FECARZARMANELT D EMESNAINTZ AV~ R a 2o, A TAYY
~ R avDpMaT — % THELIZET VITHZEBIRARIIND GIS 7— & 24 F L, 24 Filll
ERATZ. B, FUHAD U RV auvBlUONAIEAT Y~ RUavoARMICZET S
A BBRBEORFE D7, Wi o4& B CERMHAE S BREB MO 21TV, AR E
TFNEBE L., ZTOMRE, A TAP T~ RV a v oL, BT — X Itk S RA b
ET LD AUC B b < (AUC0.891, P >0.05), EREZ DNA pATHERIZE S RA M ET /WL
AUC 2 b2 » 72 (AUC0.763,P>0.05). "I X AT~ RY g 7iZoWnTIE, WFnoE
7/t AUCO0.7 (P<0.05) ##x, —EOTHREEL R L. ABEMHEEETT L TIX, Wik
FEOMBUCEET HREHEK & LT, AE, fkiEY, EE (16.0-2.0mm) BNIEDOEEL 5
X5H—HT, MENADKEEHZ DT ERRBINT.

BTETE, ZNALOMEREEZRBREL, FIAVY~ KV a v 2 EO&EEAEME (5
), AUHAVY~ RV a v - AR (5 3-5 &) Ity £ Lo, Bart G
=), ARE (B33, HAATHET LV EABRMMBETET LOME (63 2B T, L
INMCBITDFI AV~ R g 7 2 BEOREFEZHE LT

2
2



(#X3)
K & iR A

i X 4 . Effects of forest cover changes on the initiation threshold and
magnitude of rainfall-induced landslides
(BRI B OEACNZREFHR & T DRI DO T A & HBIZ T T

)

X 7 o H

WX N K o HEOEF

R AL, FHE O Eo LSRR, BEIIE), T OMOEMERERNC X > TR ~BE T
LZHGETH Y, (UHiHR IR CEBEN - BENICHESRENRBREZ5 SR 2. bREITEE
eI L TR e RS A L, R UT R A—HIRICE T 5720, SEMIC L AR EE T =
NP — R THDH. KITD 100 FEMIZBNT, DRETIEHRAEE L BEROZ (LIS LT, &
HREIZE L TS, ZHLE TOMETIX, BRAROKE & Z D% DA DEIEIZ X - TRl R
DIAEBENEAT 2 Z ENEIEINTEY, HHREHE L RmREO LRGSR E AW Teatirof
ERER SN TWD. —F, FRHREEOESRHEREIC 5 2 5 B2 T 28812, FBliRE
DI EBOEZETIE LA EERINTI Ao, L, 101~103 £ & W\ o = 2 7 — 1
IZBWT, BEMRIC K o TIHAET 2 HBRKEIXRRYEE O LT K 2 BIARIR R OREZE & WA T,
MR A 7 = TORBELEIRNEEE G 2ENTHD. LIei> T, ZRWPE O L3R A
BIZHERDEEZWONICT D720ITIE, HWREE, BN, REREOZRHIEREZKEG LI IR
EN T T 5H.C Z TR T, BMRYEE L RO LD RIERAEDF A & I 2 558
EHAOMNCTHZEAENE Lc., Kamstdfram (B 1) Cffm (6 %) 25 Tv4a 6 & TRk
IND. H2ETIE, BEAT—NVOBKEEBEOENPENEZFHER L T HREREORAEIZE XD
WEZPLNC L., H3EEE 4ETIE, KRR NTHRTHRAE L-REMREDOE (53
) AR, BRI, AlEAEORMT — ¥ 2 HO - B TORRIINNT (5 4 F) 12X - T,
Hlil 2 o — )V DFRMALE D EAC S RIGRAEOIAINTRBUC G X DB L 6T Lz,

%2 BETIE, 2EBUEO R EO LD BKCERIC L 2R AAREIC 5 2 2B LZH LI L
7o, ELREE K OB TR AR LK « 2R EE & BRICET 2 HGEN O KERE L EHEE
DT —HENEL, ITNOEZNENENICLOIRmAREE FHROEEE L. 60T —#|Z
Xf U CRERFIMGENT 2 FEhii L7z, T OfER, REA 7 — L CIXEMEED 31.3 f m3 (124.5 m3/ha) |2
ET 5 F TR ERBITEZBEEMICED L=, 2l EoEBERIN CIIKERREOBA 28R
SRianotz. Z ORI, BHEAEORAES LIV ELRERBELZHE L2 BITEORE L —&%
LTWe. LER->T, BAROBRBITIZENIC X 2REMEOHFELBRIT 25, TOERITITRA
WD ENRENT.

93 E T, MBS D NTARTHA LeREREDIRIZE T, Mk 27— o fikpls
DOEACNERIC L 2R EAEORE LRI E 2 2B 2 LM Uiz, Bk CRA Lefm i
BEL LT 1988 FEIT IR R IBINGHIT THRAE LizA X b &, BB CRA L=flrAEE & LT 2017
IR AT CRE LAY b2 L Lz, L5 & 2 LBl 2 =By



BUDET ML THE L. ZOMMEERERARL A X METHKR L. ZOME, WA
R NTERES Y 7 ®TAO 1 BEEOEENRERELZ S EEZ LEBERfSEZ R LTV
AT E AR L 0 b Rl AR AR O R AR OB & RAETRAENKRE oo, T, B
OREAIERBEEZ ER &2 2 & CRImREREHEEZ D T2 —F, MimsEiic &> TRl A
BN LB AIIKEORADAEFEIC L > T, TO8ME KX T3 AREMEEZ RIBT 5.

W4 ETIE, A, BN, RlEREOEHT — & & Bz BRI CORRYIGHTIC X 5T, Hh
WA — L OBRMEEOEALNZRNIC L DR EAAEO T A & BIC G 2 2882\ 6T L. A
FHiARILRTRAE LZ 4 >OREAEEA X b O AR EERE A BME & 2 A B8 E — mfg oA &
g U7z, 2D OFEE 2 LR - Sy o2 b & BEAT T 7. 2 0RER, FRNREEEO LI,
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